Growth hormone and insulin-like growth factor I induce bone morphogenetic proteins 2 and 4: a mediator role in bone and tooth formation?
GH is known to increase the formation of bone and hard tissues of the tooth (dentine, cementum, and enamel), as do bone morphogenetic proteins. GH receptors are expressed in these tissues and could mediate local growth responses. Here we report that both GH and insulin-like growth factor I (IGF-I) are able to increase expression of bone morphogenetic protein-2 and -4 messenger RNAs 4- to 5-fold in human dental pulp fibroblasts in vitro. Induction was seen at physiological concentrations of hormone (25-100 ng/ml GH; 50-200 ng/ml IGF-I) and reached a maximum at 4-8 h. Immunoblot analysis demonstrated that the increase in messenger RNAs resulted in an increase in expressed protein. Anti-IGF-I inhibition experiments indicate that GH is able to induce the response without a requirement for local IGF-I production. These results raise the possibility that bone morphogenetic proteins mediate the local osteogenic actions of GH and IGF-I, and lend support to the view that GH can act through the mediation of factors other than IGF-I. These factors may combine with IGF-I in different tissues to enhance GH action and specificity.